ABSTRACT
INTRODUCTION

43
Over the last two decades an alarming increase of obesity rates and obesity-associated chronic health 44 complications has been observed: these include type II diabetes, cardiovascular disease, stroke, 
60
Vélez-Ruiz, , intragastric structuring (Fiszman & Varela, 2013) , suppression of the 61 gastric and intestinal enzymatic activity (Brownlee, 2011; Houghton et al., 2015) , and reduction of glucose absorption rates (Fiszman & Varela, 2013) . In terms of intragastric structuring, anionic 
78
Based on this knowledge gap, in the present work we aimed to assess the impact of two pre-absorptive 79 digestion protocols: a) in vitro simulated physiological (as adopted by Minekus et al., 2014) 
118
Then, the oral phase was blended (1:1) with the simulated gastric fluid (SGF) (pH = 2, K + = 7.8, Na + = 119 72.2, Mg 2+ = 0.1, Ca 2+ = 0.15 mM) and incubated at 37°C for 1h into a shaking water bath (GFL GmbH,
120
Germany) operated at 100 rpm simulating a physiologically achievable antral shear rate (Vardakou et As can be seen in Fig. 1 and Table 1 
196
As clearly depicted in Fig. 2 , the microstructural aspects of the oral phases were affected primarily by (Fig. 2a,b) . Mixing of the o/w emulsions with physiologic saliva fluid did not 201 remarkably change their morphological aspects, apart from particle size e.g. thinner polymer cords or 202 finer aggregates were detected. In the case of the Ca 2+ sheared gel structured emulsions (Fig. 2c,d) 
203
mixed with deionised water, the presence of low width-to-length particles was confirmed which could 
225
brought to physiological pre-absorptive conditions, a noteworthy size reduction of the structure 226 polymeric elements was detected regardless the pH value (Fig. 3b,d1) . Therefore, the observed pH 
230
In the case of Ca 2+ mediated structured emulsions (Fig. 3a,b2 ) the morphological changes found to be 
Rheological characterisation 249
Dynamic oscillatory frequency sweeps were carried out in order to assess the structural changes of the 250 sodium alginate containing o/w emulsions following pre-absorptive digestion conditions (Fig. 4) . As 251 illustrated in the rheological spectra (Fig. 4a,b) , the physical state of sodium alginate (dissolved or Ca 2+ 252 mediated gel-like) in the continuous aqueous phase was the governing factor influencing the structure 253 of the o/w emulsions at pH = 7. Specifically, sodium alginate stabilised o/w emulsions (Fig. 4a) 
260
Mixing of the emulsions with simulated saliva and gastric fluids inducing a plausible 4-fold increase of 261 the gastric chyme bulk volume, accompanied by a direct acidification at pH=2, led to a diversified 262 intragastric structuring pattern (Fig. 4c,d ). When emulsions containing sodium alginate in the dissolved 263 state underwent physiological pre-absorptive digestion conditions, a sol-gel transition was observed
264
(G'>G'') attaining a 3-to 4-order increase of G' values which were comparable to those obtained in the 265 case of initial sheared gel structured emulsions. On the contrary, pre-absorptive digestion of Ca 2+ 266 sheared gel structured emulsions induced a 10-fold decrease of G' implying that both the dilution factor 267 (4-fold) but also the high monovalent cation (Na + and K + ) concentration affected adversely the 268 mechanical properties of the intragastric formed gels. However, it should be noted that the digested
269
Ca 2+ sheared gel structured emulsions maintained their low frequency independent viscoelastic 270 character as a result of their loose gel-like structure. In both cases, the rheological analysis observations 271 corroborate the fairly depicted acid structuring of sodium alginate occurring on direct acidification.
272
To elucidate the magnitude of the impact of the simulated pre-absorptive conditions on the acid 273 structuring performance of the sodium alginate containing emulsions, the gastric chyme samples were 274 rheologically characterised over a broad pH range (reflecting both fasted (empty) and fed (full) stomach 
279
Interestingly, we observed that the G' modulus of the formed acid gels was further increased achieving 280 an almost 10-fold increase compared to initial emulsions. Similarly, gastric chyme systems structured 281 using Ca 2+ sheared gels (1 and 2% w/w in sodium alginate) exhibited a higher G' modulus (36 and 6-282 fold, respectively) compared to those obtained adopting physiological conditions (Fig. 5b) . On the 
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Screening the pH response of the gastric structuring ability of the sodium alginate containing emulsions 312 (Fig. 6) , it was observed that gastric chymes prepared using physiological saliva and gastric fluids 313 exhibit a quite different pH response pattern of complex viscosity compared to that of deionised water 314 based ones. In the presence of a physiological multivalent counterion environment (Fig. 6a) , acid 315 structuring was evidenced only at sufficiently low pH conditions associated mainly with gastric 316 conditions in the fasted state i.e. pH< 2.5 (Dressman et al., 1990 ). Increase of pH was accompanied by 317 a steep decrease of the complex viscosity of the chymes suggesting no prominent gastric structuring ability. Inasmuch as model chyme systems in the absence of multivalent counterions (Fig. 6b) , it was 319 observed that complex viscosity appears to be more sensitive to pH changes, with most of the tested 320 systems to exerting a fair acid self-structuring ability in the pH range of 1 to 3. The latter implies that 321 adopting non-physiological gastric conditions (e.g. direct acidification with no pre-adjustment of the ionic 322 composition and strength) may result to an overestimation of the acid self-structuring ability of sodium 323 alginate purposed for satiety promoting applications. 
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